I* 



EuropMisches Patentamt 
European Patent Office 
Office europden des brevets 




0 Publication number 



0 652 086 A1 



EUROPEAN PATENT APPLICATION 



® Application numben 94203144.4 
® Date of filing: 2&10^ 



® inL a": B26B 19/14, B26B 19/38 



<S) Priority: 05.11.93 BE 9301225 


NL-5656 AA Eindhoven (NL) 


@ Date of publication of application: 


Inventor: De Valk, Elwin 


C/O INT. OCTROOIBUREAU B.V., 


10.05.95 Bulletin 95^19 


Prof. HoisUaan 6 


® Designated Contracting States: 


NL-5656 AA Eindhoven (NL) 


Inventon FralJ, Fred 


DEESFRGBIT 


C/O INT. OCTROOIBUREAU BM^ 


® Applicant Philips Electronics N.Y. 


Prof. Hoistlaan 6 


NL-5656 AA Eindhoven (NL) 


Groenewoudseweg 1 


NL-5621 BA Bndhoven (NL) 




(g) Inventor: Dekker, Jacobus Nicolaas 


0 Representative: Bos, Komelis SJoerd 


INTERNATIONAAL OCTROOIBUREAU aV., 


do INT. OCTROOIBUREAU aV., 


Prof. Hoistlaan 6 


Prof. Hoistlaan 6 


NL-5656 AA Eindhoven (NL) 



0 Shaving apparatus. 



CO 
00 



in 

CO 



CL 
lU 



0 A shaving apparatus having at least one shaving 
unit comprising an external shaving member (3) and 
an internal shaving member (4) which is rotatably 
drivabie relative to the external shaving member, the 
extemal shaving member having an annular wall 
portion (5) with lamellae (7) which extend in substan- 
tially radial directions and between which hair-entry 
apertures are formed, the radial ends (13) of tfie 
lamellae having a rounding radius (R) of 0.3 - 0.7 
mm viewed in a radial direction, and the internal 
shaving member (4) comprising cutters (9) having 
cutting edges (10) which describe a path (11) adjoin- 
ing ttte inner side (12) of ttie annular wall portion (5) 
of the extemal shaving member. In order to improve 
the shaving performance the shaving apparatus is 
characterised in tiiat, viewed in radial cross-section, 
at least a part (14) of the outer side of the annular 
wall portion (5), which part is situated opposite the 
annular path (11) of tfie cutting edges (10), has an 
outwardly directed arcuate shape, the perpendicular 
distance (15) t)etween the axially outermost point 
(16) of tills arcuate part (14) and a line tfirough ttxjse 
points (18, 19) of ti)e outer side of tfie annular wall 
portion, which are situated directly opposite the inner 
diameter (20) and tiie outer diameter (21), respec- 
tively, of tt)e annular patti (11). being 12-100 urn. 
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The invention relates to a shaving apparatus of 
a type having at least one shaving unit comprising 
an external shaving member and an Internal shav- 
ing member which is rotatably drivable relative to 
the external shaving member, the external shaving 
member having an annular wall portion with lamel- 
lae which extend in substantially radial directions 
and between which hair-entry apertures are 
formed, the radial ends of the lamellae having a 
rounding radius of 0.3 - 0.7 mm viewed in a radial 
direction, and the Internal shaving member com- 
pnsing cutlers having cutting edges which eng^ 
against the inner side of the annular wail portion of 
the sdemal shaving member. 

Such a shaving apparatus is known from US-A- 
4.926.550 (PHN 12396). The lamellae of the exter- 
nal shaving member of the known apparatus are 
flat In order to ensure that the hairs are effectively 
caught in the halr-entiy apertures ft is very impor- 
tant that the ends of the lamellae have a rounding 
of a suitable radius. In practice, it has been found 
that in shavers in accordance with US-A-4.d26 550 
the rounding radius shouM not exceed 0.7 mm 
Another import factor is the shaving sensation, i.e 
the extent to which the shaver feels rough to the 
Stan. The shaving sensation is influenced by the 
magnitude of said rounding radius. In practice a 
rounding radius of 0.3 - 0.7 mm is found to be 
favourable with a view to the shaving sensation A 
smaller radius gives an increased sensation of 
roughness. 

It is an object of the invention to improve the 
shaving performance. i.e. to sever the hairs ctoser 
to the sWn. whilst the shaving sensation is pre- 
served or even improved. 

For this purpose, in accordance with the Inven- 
ton. the shaving apparatus of the type defined in 
tn© opening paragraph is characterised in that 
views in a radial cross-section, at least a part of the 
outer side of the annular wall portion, which part is 
situated opposfte the annular path of the cutting 
edges, has an outwardly directed arcuate shape 
the perpendicular distance between the axially out- 
wmost point of this arcuate part and a line through 
those points of the outer side of the annular wall 
portion, which are situated directly opposite the 
inner diameter and the outer diameter, respeo- 
nvely. of the annular path, being 12-100 um. 

. ft fws been found that the shaving peribrmance 
IS influenced by the contact pressure between the 
Oftemal shaving member and the sWn. When an 
external shaving member having fiat lamellae and a 
rounding radius of 0.5 mm at the radial ends of the 
famellae (US-A-4.926.550) is pressed onto the skin 
a high contact pressure will occur at the radial 
edges of the lamettae and a k)w contact pressure 
will occur in the centres of the lamellae where 
cutting is effected. 



In the shaving apparatus in accordance with 
the invention the contact pressure at the outwardly 
convex part of the lamella appears to be higher but 
at the radial ends of the lamellae ft appears to be 
6 lower than in the shaver in accordance with US-A- 
4.926.550. As a result, the shaving apparatus will 
feel more comfortable as ft is moved over the sWn. 
As a result of the increased contact pressure in the 
centre of the lamella a hair is severed closer to the 
10 skin because the skin penetrates slightiy deeper 
into the hair-entry aperture. 

Shaving apparatuses having a curved external 
shaving member are known per se, for example 
from GB-A-598.664. The external shaving member 
IS known fifom this document is semicircular, which 
yields a stiff constaiction. This enables the thick- 
ness of this shaving member to be made substan- 
tially smaller than in the shaving apparatuses 
known until then, without the risk of defbrmatkMi. As 
20 a resutt. the hairs are severed ctoser to the skin. 
However, a disadvantage of such strongly curved 
lameOae is that the hairs are caught less effec- 
tively. VWien such a shaver is moved over the sWn 
the hairs are virtually flattened and. as result, can- 
as not be erected property between the lamellae 
Moreover, the ends of the lamellae generally will 
not contact the sWn. wWch reduces the shaving 
perfonnance. 

US-A-3.618.210 discloses a rotary shaving ap- 
3a paratus using a curved flexible foil for the external 
shaving member. Here, the ends of the lamellae 
are sftuated underneath a rim of the shaver hous- 
ing, which resuHs in a poor entiy of hairs. However, 
there is no rounding at the ends of the lamellae. 
35 tt is the very combination of an outwardly di- 
rected slightly curved surface wrth a small rounding 
radius near the edges which yieWs a better shaving 
perfonmance (the hairs are severed closer) and a 
considerably better shaving sensabon. 
40 Preferably, the outer edges of the outwardly 
directed arcuate part smoothly adjoin the rounded 
radial ends of the annular wall portioa Between the 
outwardly directed arcuate part and the rounded 
radial ends of the annular wall portion an inwardly 
45 directed arcuate part may be provided, which is 
disposed at least opposite the edges of the annular 
path of the cutting edges. This results in an even 
further reduction of the likelihood of skin injury 
because the contact pressure and. consequently' 
50 the curvature of the sWn are minimal. 

The invention will now be described in more 
detail on the basis of an exemplary embodiment 
shovm In the drawings. In the drawings: 

Rg. 1 is a perspective view of a shaving appara- 
55 tus comprising three shaving units. 

Rg. 2 shows an external shaving member with 
curved lamellae in a cnsss-secttonal view and to 
a highly enlarged scale. 



3 



EP 0 652 086 A1 



4 



Rg. 3 shows another external shaving member 
with curved lamellae in a cross-sectional view 
and to a highly enlarged scale, 
Rg. 4 show the variation in contact pressure 
between the skin and the lamellate annular por- 5 
tion of different external shaving members, and 
Rg. 5 shows diagrammatically the different ex- 
ternal shaving members corresponding to the 
contact-pressure curves in Rg. 4. 
The shaving apparatus comprises a housing 1 10 
with three shaving units 2. A shaving unit 2 com- 
prises an extemal shaving member 3 and an inter- 
nal shaving member 4, which is rotatably drivablo 
relative to the extemal shaving member. In known 
manner the internal shaving member can be driven is 
by means of an electric motor, not shown, which is 
accommodated in the housing. 

The extemal shaving member 3 has a substan- 
tially annular wall portion 5. As is shown in Rg. 2. 
the inner side of the external shaving member has 20 
a annular groove 6 at tte location of the wall 
portion 5. The wall portion 5 is constituted by 
lamellae 7 which extend in substantially radial di- 
rections and between which hair-entry apertures 8 
, are formed. The internal shaving member 4 com- 25 
prises cutters 9 having cutting edges 10 which 
describe a path 11 adjoining ttte inner side 12 of 
-the groove 6 in the extemal shaving member 3, 
which groove is formed by the lamellae 7. The 
radial ends 13 of ttie lamellae are rounded with a so 
radius Ri of approximately 0.5 mm. Viewed in a 
radial cross-section (Rgs. 2, 3) a part 14 of tiie 
extemal surface of the annular wall portion 5 of the 
extemal shaving member, whfch part is situated 
opposite tiie annular path 11 of tiie cutting edges as 
10, has an outwardly directed arcuate shape. The 
degree of outward cun^ature is determined by the 
perpendicular distance 15 between the axially out- 
enmost point 16 of this arcuate portion and a line 
17 through ttiose points 18, 19 of the outer side of 40 
the annular wall portion which are situated opposite 
the inner diameter 20 and tiie outer diameter 21, 
respectively, of the annular path. This distance is 
12-100 um. The outer surface of the annular wall 
portion 5 is consequentiy a toroidal surface. 45 

Rg. 3 shows a slightiy different shape of the 
outer surface of the extemal shaving member. In 
this case an inwardly directed arcuate part 22 is 
provided between the outwardly directed arcuate 
part 14 and tiie rounded radial ends 13. This in- so 
wardly directed part is disposed at least opposite 
the edges 23 of the cutting edges 10. 

The arcuate parts join one another and the 
rounded radial ends of the annular wall portion 
smoothly. 55 

Rg. 4 shows curves representing the contact 
pressure between the skin and the extemal shaving 
member for different outer surfaces. Rg. 5 shows 



diagrammatically the profile of the various outer 
surfaces of tiie annular wall portion of a extemal 
shaving member conresponding to said contact- 
pressure curves. The solid line (a) represents the 
situation for a shaving member comprising flat 
lamellae (US-A-4,926.550). tiie dashed line (b) re- 
presents the situation for a shaving member com- 
prising only outwardly curved lamellae (as shown in 
Rg. 2), and the dotted line (c) represents the 
situation in which the lamella has an outwardly 
curved central part with an inwardly curved part at 
eittier side (as shown in Rg. 3). As is clearly 
visible, tfie contact pressure at the edges 13 of 
lamellae having a flat surface is substantially higher 
than at the edges of lamellae having a curved 
surface, whereas in the centre of the lamella the 
situation is exactiy ttie opposite, i.e. a contact pres- 
sure which is higher for a curved than for a flat 
lamella. In the situation represented by the dotted 
line it is cleariy visible that the contact pressure is 
low near the edges 23 of the cutting edges. The 
higher contact pressure in the central p>ortion of the 
lamella results in a hair being severed closer to tiie 
skin. The lower contact pressure at tiie edges 
results in an improved shaving sensation, i.e. the 
shaving apparatus feels more pleasant to the skin. 
Moreover, owing to ttie curved shape of tiie lamella 
the shaving apparatus can be moved more easily 
over ttie skin. 

Claims 

1. A shaving apparatus having at least one shav- 
ing unit comprising an extemal shaving mem- 
ber and a intemal shaving member which is 
rotatably drivable relative to flie extemal shav- 
ing member, ttie extemal shaving member 
having an outwardly directed annular wall por- 
tion witii lamellae which extend in substantially 
radial directions and between which hair-entry 
apertures are fonmed, the edges of ttie annular 
wall portion having a rounding radius of 0.3 - 
0.7 mm viewed in a radial direction, and the 
intemal shaving member comprising cutters 
having cutting edges v/hich describe an an- 
nular path adjoining ttie inner side of the an- 
nular wall portion of tiie extemal shaving mem- 
ber, characterised In ttiat, viewed in a radial 
cross-section, at least a part of ttie outer side 
of the annular wall portion, which part is situ- 
ated opposite the annular patti of ttie cutting 
edges, has an outwardly directed arcuate 
shape, the perpendicular distance between the 
axially outermost point of this arcuate part and 
a line through those points of the outer side of 
the annular wall portion, which are situated 
directly opposite ttie inner diameter and the 
outer diameter, respectively, of the annular 
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path, being 12-100 um. 

2. A shaving apparatus as claimed in Claim 1, 
charactensed in that the outer edges of the 
outwardly directed arcuate part smoothly ad- 5 
join the rounded radial ends of the annular wall 
portion. 

3l a shaving apparatus as claimed in Claim 1, 

characterised In that the outer edges of the io 
outwardly directed arcuate part are adjoined by 
an inwardly directed arcuate part which is dis- 
posed at least opposite the edges of the an- 
nular path of the cutting edges. 
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